ABSTRACT. The genus Epirixanthes Blume is revised for Brunei Darussalam. Four species are recognised for the country: Epirixanthes cylindrica Blume, E. elongata Blume, E. kinabaluensis T.Wendt and E. papuana J.J.Sm., with the two latter species being newly recorded for the Brunei flora. A single collection from Brunei that was formerly identified as Epirixanthes pallida T.Wendt is now confirmed as E. papuana. A revised key for the genus is included.
Introduction
Epirixanthes Blume is a species-poor genus of holomycoheterotrophic herbaceous plants from the family Polygalaceae which inhabit the understorey of tropical rainforests (Van der Meijden, 1988; Merckx et al., 2013) . It is sister to the autotrophic genus Salomonia Lour. with which it shares several synapomorphies such as spike-like terminal inflorescence and three antesepalous stamen primordia (Van der Meijden, 1988; Mennes et al., 2015) . Members of the genus are generally tiny plants with reduced bract-like leaves and dense spike-like inflorescences (Van der Meijden, 1988) . Due to the reduction of vegetative organs as a result of mycoheterotrophy, the set of morphological characters useful for species determination is very limited and includes mostly reproductive organs (i.e., bracts, bracteoles, sepals and fruits). Currently, only seven species of Epirixanthes are recognised worldwide, and all of them are endemic to Indo-Malesia ( Van der Meijden, 1988; Pendry, 2010; Tsukaya et al., 2016) . The centre of its taxonomic diversity lies in Borneo where six of the species co-occur, with one of them apparently endemic to the island (Fig. 1) . In the Checklist of the Flowering (Coode et al., 1996) , three species of Epirixanthes are reported from the country, namely E. cylindrica Blume, E. elongata Blume and E. pallida T.Wendt. During our recent ecological research activities in Kuala Belalong (Ulu Temburong National Park, Temburong district), we frequently encountered Epirixanthes plants in the lowland dipterocarp forest understorey. However, some of the observed plants did not match with any of the three species reported from Brunei Darussalam by Coode et al. (1996) , indicating they possibly belong to unrecorded species. We therefore decided to clarify the taxonomic status of these plants and present a revision of Epirixanthes in the country.
Plants and Gymnosperms of Brunei Darussalam

Material and methods
We examined specimens deposited in BRUN (Brunei National Herbarium) as well as our field collections from Brunei Darussalam deposited in OL (Herbarium of the Department of Botany at Palacký University in Olomouc). Available duplicates kept in K (Royal Botanic Gardens Kew) and AAU (Science Museums, Aarhus University) 
Results
Four species of Epirixanthes were found to occur in Brunei Darussalam, namely E. cylindrica, E. elongata, E. kinabaluensis T.Wendt and E. papuana J.J.Sm. The two former species were previously known from the country while the two latter species are new additions to the country's flora. Epirixanthes pallida should be excluded from the Brunei checklist as all three duplicates (deposited in BRUN, K, and AAU) of the single collection (Poulsen 3) cited in Coode et al. (1996) Notes. This species is distinguished by a rather short and thick inflorescence. The apex of the inflorescence is covered by imbricate bracts. As most of the specimens come from middle altitudes this species seems to be rare in true lowlands.
were also seen. The identification of each specimen was checked and the identifications updated when necessary. All cited specimens have been seen. Bruneian localities from herbarium labels are sorted below according the current administrative districts of Brunei Darussalam. Notes. This is the most common species of Epirixanthes. It is locally abundant elsewhere in Borneo, and is presumably also common in Brunei Darussalam. In Kuala Belalong it is almost ubiquitous and by far the most abundant species of Epirixanthes. This species is easily recognised among Bruneian Epirixanthes as its bracts are shed well before the flowers open and the inflorescence is very long and narrow. One of the specimens studied (Hroneš & Kobrlová 702015) is a very pale-coloured plant conspicuously different from the typical brownish-purple plants of E. elongata. Such pale ivory individuals are known to occur within populations of E. elongata and they were described from West Kalimantan as E. elongata f. alba Tsukaya & H.Okada (Tsukaya & Okada, 2012) .
3. Epirixanthes kinabaluensis T.Wendt, Fl. Males., Ser. 1, Spermat. 10(3): 491 (1988). (Fig. 2C) Global distribution. The species is found in Sumatra and Borneo (Van der Meijden, 1988) . Notes. This species is the most robust of all Bruneian Epirixanthes, although E. elongata is usually taller. It has a rather thick inflorescence with long bracts which sometimes persist on the axis of the inflorescence after the fruits are shed.
4.
Epirixanthes papuana J.J.Sm., Repert. Spec. Nov. Regni Veg. 10: 486 (June 1912). (Fig. 2D) 
Global distribution. It is distributed throughout Malesia from Sumatra to the Solomon Islands (Van der Meijden, 1988).
Distribution in Brunei Darussalam. It is known only from a few locations immediately surrounding the Kuala Belalong Field Studies Centre in Temburong district and one locality in the Bukit Sawat area in Belait district. However, its actual distribution in the country could be much more extensive. Like most of the other species of Epirixanthes, this species is likely to be overlooked by collectors and therefore poorly represented in herbaria. Its known elevational range in Brunei Darussalam is rather narrow, reaching from c. 20 m a.s.l. up to 180 m a.s.l. However, the species might potentially also occur at higher elevations because the type collection from New Guinea comes from altitudes from 500 m a.s.l. up to 1800 m a.s.l. Notes. This species is distinguished by its paler colour (creamy brownish) and the rather short and narrow inflorescence with patent bracts that are turned-up at their apices.
Notes on other species of Epirixanthes
Epirixanthes pallida T.Wendt, Fl. Males., Ser. 1, Spermat. 10(3): 492 (1988). (Fig.  2E) Global distribution. The species is found in Borneo and Sulawesi (Van der Meijden, 1988) .
Notes. The species was included in the Brunei Checklist (Coode et al., 1996) based on a single collection (Poulsen 3) originally identified as Epirixanthes pallida but which has been reidentified as E. papuana. Therefore Epirixanthes pallida should be excluded from the flora of Brunei Darussalam. Epirixanthes pallida is readily distinguished from the Bruneian species by large and very early caducous whitish or pinkish bracts. It seems that Epirixanthes pallida is a highland species and thus probably does not grow in lowland rainforests. Its known altitudinal range is from c. 600 m a.s.l. at the type locality up to c. 1200 m a.s.l. in the Kelabit Highlands of Sarawak. As its type locality (slopes of Gunung Api in Sarawak, Malaysia) is just a few kilometres from Brunei's borders, it might potentially occur at higher altitudes in the Temburong district. It is, however, unlikely that Epirixanthes pallida occurs in the Tutong and Belait districts because of the generally lower terrain in these areas. Even though the type locality is on a limestone bedrock, we have observed the species in the Kelabit Highlands in Sarawak at several localities on sandstone bedrock.
Epirixanthes confusa Tsukaya et al., Phytotaxa 266(2): 147 (2016).
Global distribution. It is endemic to Borneo (Tsukaya et al., 2016) .
Notes. This species is a recent addition to the genus and was described from Imbak Canyon in Sabah, Malaysia (Tsukaya et al., 2016) . It undoubtedly belongs to the group of species with free sepals and wide fruits which also includes Epirixanthes elongata, E. pallida and E. compressa Pendry, but differs by its long-persistent bracts. So far it is known only from the type locality. Pendry, Thai Forest Bull., Bot. 38: 184 (2010) .
Epirixanthes compressa
Global distribution. It is endemic to Thailand (Pendry, 2010) .
Notes. This biogeographically remarkable species is narrowly distributed in southeastern Thailand (Chanthaburi Province) and is, therefore, the only member of the genus which does not occur in Malesia. Like the previous species, it belongs to the group of Epirixanthes with free sepals and wide fruits.
Key to the species of Epirixanthes
The following key is adapted from Van der Meijden (1988) , Pendry (2010) and Tsukaya et al. (2016) . 
Conservation status of Epirixanthes
The forests of Borneo, including Brunei, Sabah and Sarawak, harbour the highest diversity of Epirixanthes. Six species have so far been reported from this island (Van der Meijden, 1988; Coode et al., 1996; Tsukaya et al., 2016) . Similar to other mycoheterotrophic plants, all species of Epirixanthes are closely tied to primary or very lightly logged forests and as such are threatened by continuing deforestation. However, published data on their distribution and ecology are very scarce and most of the species are poorly represented in herbaria. For these reasons, we propose that all species of Epirixanthes in this study be evaluated as data deficient (DD, IUCN Standards and Petitions Subcommittee, 2016) which emphasises the need for further study and sampling. 
